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(54) SIGNAL DECODING METHOD AND SIGNAL DECODER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simply control the 
reproducing speed of the voice signal with high 
quality without changing the phoneme and pitch by 
transforming N orthogonal transformation 
coefficient data into M data, inverse-transforming 
the transformed data, and making prediction 
synthesis based on the obtained linear/ nonlinear 
prediction residual. 

SOLUTION: The linear/nonlinear prediction 
residual, e.g. short-term prediction residual, is 
obtained for the input signal, and orthogonal 
transformation is applied to the obtained short- 
term prediction residual. N orthogonal 
transformation coefficient data obtained for each 

transformation unit are inputted from a transmission signal input terminal 13, 
and N orthogonal transformation coefficient data are transformed into M 
orthogonal transformation coefficient data by a data number transformation 
section 5. M orthogonal transformation coefficient data obtained by the data 
number transformation section 5 are inverse-transformed by an inverse 
orthogonal transformation section 6. Prediction synthesis is made by an LPC 
synthesizing filter 7 based on the short-term prediction residual obtained by 
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the inverse orthogonal transformation section 6. The reproducing speed can be 
simply controlled. 
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2«S:1S1- r t lex ^^^ttStcNf@^ifJ^r^# kft 
ttfflftxat* 

*M*« 1 BB*©fS *«*ffc#ifc. 
[M*«3] ±Eil*S*«#?*~*H:* -tEA^fi 

§rt Sr»«i: -fait** i E«G>«-*tt"fHfc:#«fe» 
Ii»#gui iE^-^aaefcxaw:. itSN®Oi: 

-biB^-^ttxftxatt, 

s:t t»* fc raw** i ia*oflr#**^*«fe. 

<5v>r^jffl-&jaS:fif 5^ja*Si: S:tt5I 

lit**?] ±Ea*a*«»^-^tt, mn^m& 

SSrSCSSSSI LfcS fcftfcT*-* fife "9 , 

£fr o w i: Sr«* fc r 6 E*©fS#*^t:S 

Mo 

[tt#*H8] ±Eiff*ffift«*^-^lt, ±EA^ff a? 



i|#M¥9- 1 2 7 9 9 5 
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5 i **M8 fc -T ^ !S*fl 6 EiS^ffl-S-tt-tftKBo 

[«#*9i iiE^-^ftSESi^isktt, i:ENi@oa: 
E*©flr#**ft»«. 

[0 0 0 1 ] 

[^0JoM*r^S«^^l *«Htt\ A*fflr»SriS*SE 

[0 0 0 2] 
[0 0 0 3 ] 

£x k t ttH«* < -£<^* tr- K-cs^-r s r t 

[0 0 0 4 ] -trr, ^F^®^^Jf?^fflJ (CELP :co 
de excited linear prediction) $?-SHfct£ft^£ ft<5 <fc 

"Ctt, ^Patt^^f— KK« (modify) #k3ffi-f4;fc>*?0# 

[0005] **«(±, ±a5^H«^K*r***L^t 

[0 0 0 6 ] 

&/im&k^5) ^jBI3S*S:#«>, **e>^fc«»/ 



(3) 

3 

n ffioti-frrf* fc;h,;fca*£a«ftf f — * * S A 

^^n, ±ENffl©a#xa«*? f ~**Mfltt:sa-f 
£^-*s£axat, ±Ef-^»«*xaic:T»6 

[0007] ±Effl*tt#fls#tefc«krt<tf* ^-#«« 
* »lc«» * ^DlS^a**^-* $ *t 

£ 0 -&/&xaK:x, iEffl*sixaT»biLfcai 

^£xt°- Kii, A*ft#&^-*Xatea*fffr*^ 
[0 0 0 8 ] SB W\ A 

[0 0 0 9 ] _bEff *«#<tssetc J;ntf , 
»£&ii:#sa Lxf# fcftsasfcxaflsft^-* 

±E^-^&£M/Nf#ic-r £ 0 a?a»¥«i±, 

[0010] 

[«K©HJfi©^ffi] EJLT^Kl^Sff-l-II-S-^ffi 
[ooii] lilt ±E«#a#^*ffi©HlS^^ffi 
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[0 0 12] Hitcio^T, i:E{S-f§-«-iHfcR«tt, A 
$£*t r i tc J; <9 sa^ffi Sic Nffl ©W'&'Cffl' <bft /t a:£ 

«a««^-^ s&seaflr^A**^ 1 3 * v a* * 

*«a**^#**sEai-*itt**a«6 

aa»6icx»bh5fi«^«aa»-E<Jv>x^«-&ja 

^ftUPC (linear predictive coding) M^-fA' 

[0013] 5fer, ±Eflr*a#«««^^-^ * a^ 

[0014] A^C^-l 1 J: *>A#Sfr5«7*fS-i§- (K 
TAAIM-fcv^) tt> LPCS7^/^ l «LPC 

*u B3S£a» 2 tcr ±e l p c s^aaxaaa * 

v^> ^SEabrfiiSft-g-UAiH^i 2J:*9tti^$^ 
[0015] i^x, ft*«*{fcS«©Rflfc#* As 

r m o x -g-n-s-fls gBKH/fl * ft a ft-s-a 

[0016] ±EfS#ffi#ft*-fe«:, A^m^t-^bX 

(b^Tt^^fflja^i-^rbxKs^a^m-rr t \cz y> 
xa^ffifticNffl^w^rwfehfciff^affiftf*— ^ 

a-rsf**-^*«axai: uxo^^y^s 4 iE 
^-^ftxaxa^xwfeasMffl^astxawtSf*— 
^sris?«ai-*»«axafc uxo^^y^s 6 fc, ± 
E»«axa^x»b^*s«" = F'jsa»iitcs^v^x^iRa 
^ja*fi i 5-&jaxai it^xfix^s 7 t^^-r^^ 
^x^^ 0 

[0017] -rxit, «r.|*.tfa^aat 

y ^-^a (DFT : discrete Fourier transform) 
tCX»fe^fc««7-y xj« (DFT) 
x(n) (CMLXX(k) , (i&Un = 0, N - 1, k 
= 0, N-l) ©■5*-^* 5 #41-S4l'&S:%*.S. 
[0 0 18] ±EfE*a-g-fl:*jSfe^J;^tf, Jfer, X 
(k) ^^k^P^lC (1-1) fi^O^^A^^fc, 
J?iKXT<o (1) St^^SX ' (k) Sr^llUfct*, 

' (k) ^r5fiFPfl««^Oft-|-x ' (n) 
St, ^T^> (2) sUd^-f J: 5tc«^ 0 

[001 9 ] 
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0 (it= toi+r,r = l-/-l) 

= ^X # (ik)«p{^(ft(»+ /*0)} 
= j X(^ex P ^ 



[0 0 2 0] (2) xUCifttf, x ' (n) «\ x (n) * 
JiUfflN*?, T^o, n = 0, 1 N- 1 Kg&LfcfcO 

[0 0 2 1 ] il*««ar4fcfeDFTft©N 

ffl©iSSE«»«»f ? -^*ft:W:JB«f*-^X(k) SrBfS: 

-^S:»iffSf«»-r4tofe»DFTl-6ri-C, M/N 
(=l) «©«Fl«ft|III4:»ofcK»3&s»6>h* B :H 

[0022] ±isfa#a#ft*-ffi^*5v^r, x 

rfcfcfefi«f*~*X(k) WA^6o 
[0 0 2 3 ] Xf^S4m ilBSBf* — ^* s — 1- 

[0 0 2 4 ] SklC, ^r^^SS-CJi, _hffiM®cD^ 

[0 0 2 5 ] 
[»2] 
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[0027] ±lB*^^ov^HK1-5, * 

jb\ rr-CJt, M/N- 1 . 5 ^OWT<D#ij£^-f r £ 

[0 0 2 8 ] ftf, Si©MiU, Nffl^fiBf*— ^ 

^OTI^^*r^^7°^#-§- i (fili = 0, N- 
1, r*fc*>i = 0, k) KM/N-ffctofel. 5 

r©iB*i? f -*x<k) tfi*uv><, I3^b 

[0 0 2 9 ] flTJitf, X(l) tCOV^Tft, 1X1. 5 = 

l. 5 0te»SrEgi#SAl-Si, 2U:*!9, X (l) tt c 
'(2) iltc(2) ^ftAS^S- c (1) IC#L 

5, X(2) ICoV^Xtt, 2X1. 5 = 3kftDc(3) 11 
X(2) X(3) tCO^Tft, 3X1. 5 = 

4. s^lSSfeegftSALTSlc*!^ c (5) fix (3) 
tli^Sc c(4) (i, #J£-f£X(k) ^#414^ 
lt#>, c (D fcl^*ic, Motitfo^o 

[0 0 3 0 ] *2©#IiLt\ M/N=l. 5t 

1X1. 5=1. 5, 1-4^*>2lC4S 0 HO 2^11 
f£X(k) k=2X (1/1. 5) =4/ 

[0031] H4^>atc^-rJ;9tc, X(k) £ 

[0 0 3 2] -f*^*?, X ovs (4/3)^c ' (2) fc b"C^ 

v^r, c (2) tcm&i-% 0 
[0 0 3 3 ] rrT\ «ft«ofi«^-*Srll4©bl:: 

[0 0 3 4 ] X(2) tCol^Ttt, 2X1. 5 = 3 

kte&tctb, c (3) (ix (2) -emmZfoZo X(3) ICO 
50 ^ttt, 3X1. 5 = 4. 5i49> EgjtSAf^^ 5 



7 

lefts, r c ' (5) tcftA-f £x ovs (k)it, k = 

5(1/1. 5) = 1 0/3*»fe, Xovs(10/3) T*> 

V\ tiffed) , c (4) tt, if {I©££Xfc£<, 
[0 0 3 5] ro^^tcLX, NfflOfift?* — *SrJfl1^ 

tt, »DFT«k31U"C#6*UfcfiPB*llOfi#*fflV^L 
[0 0 3 6 ] #'Jx.tt\ ±»©M/N= 1 . 5 

-^ttXftSrWfcftv^-CWfe^a^ft-i-oi. 5{£o 
XVfcfc*, S£*tf-Kttl. 5£># 
ftt*5l/l. 5=0. 6 7»lCft«o t4bfe, 1 
/3£7tt«3 3%*:tti§< ftS. 
[0 0 3 7 ] ±a<OfS*«HHfc#»*#«L-C, -hEfflT 

Eft #«#fb*tt^* * t 1 v ^icMjs-r 6af^^ x x y 

[0 0 3 8 ] HtC&V^X, igl^ttiSG 4 tt v fe&ff#- 
A^iS^l 3 J; *9 A*S*t,sei3lffllc*^k*ftfc«# 

[0 0 3 9 ] 5 tt, ffi^ffcflU * "9 A 

ASftaNffloSH^-^&JflV^X, Jb*SL 

{t^tetcgovx, MfflofiH?*-* 

b (^x^7°S4, S5), »ll^8*«6^ti3*1- 
[0 0 4 0 ] jS5iS2itJE*Si5 6 tt, JhEMl@£>ig*f 7*~^ 
#>£ 0 L PC^7^;^ 7 tt L PC£lgtCgoV 

[0041] ±E«*«#flsKefc^-**tti 

[0 0 4 2] is MB 6 xw\ fs#flF#{fc;8BK:x, 
A*ff *^*»/*«^«a* tULPCS»i:t 8 

£ tufc l p c rip tr y ^a** 5 ** 

Bifc7— U (D F T : discrete Fourier transfo 

rm) &m&w£ti, esfSftWftf'-^^fc^So * 
fc, ff-i-lg^itgfBicx, iES^****:^-*^ 

TMI^l $ W# feftfc L P C &U t° V ^»*tCS<3V^ 

j*LXffiAf»#a^#k*b5o 
[ 0 0 4 3 ] ^It, 051C*5V^X, A*«fi-7-2 1 «fc 9 



5) ftl¥9- 1 2 7 9 9 5 

8 

PC£«r«B3 l&l)tLPC$7^# 3 3iC&£>;ft£ 0 
[0 0 4 4 ] LPC#*r«3 1tt, l:EA*fI 

Ctti#Ar?-2 2, tfy^4>«f»3 2&tfL PC#7^> 
*3 3fcffl*-rS. LPC3»7>f 3 3tt, ±E L P 
C^9^-#ICS<3V^X, JbEA*«#**&^SHtt** 
U5lv^x»fc*LSa*, rt^LPC^t'i/fS 

7-f /t^ 3 4 tCtri^-r 
JO [0 0 4 5] tf2/^£*f«5 3 2tt, il2L PC^?^- 

3 RWy?'&7<< 3 4lCi££ 0 t°y^ 

fcgL5l1^X»e>*bfcL PCRVtf y^SilftDFTSlS 
3 5tCi££ 0 

[0 0 4 6 ] DFT^35fi, ±EL P CXWtT </ ^» 

^ okt^o iELPcaVtfyfaitDFTiaiU 

6tt, _hEfi«? f -**ft J HfcU iS^fflf-^i:tt 
^t±i*«^2 4tci^^ 0 4*5, »l7*-*©^-*$: 

[0 0 4 7 ] rrX, ±ELPCfcii^«^2.2j:<9m* 
^§LPC^7^^ t 0 y^W^^2 3j:»3{ii^ 

* ft -5 1° v $ R OWE ffl* 2 4 J: <9 ffi A * ft 
fcfciSffl^-^tt, E»«#^E»*^!?fiiS»t-X 

fiiSSftfc & lx, f»#«-iHfcgBfc3£e>ft£o 
30 [0 0 4 8] *^t, H6t^u^fi#«#fl:K«t-*5v^ 
X, ^A^J^2 5 J; ?3iSe>^S±EfiiSffl^^ 

tt\ a?*^b«4 i icxas^t:*^ ^1^-^^ 

[0 0 4 9 ] ^-^*X»»4 2I±, ±iiEU^fs-^m-§- 

{^Sl^lo'^r, _bE^'H7 J -^^^-^^^N^^ 

T^4 3 IC^^t^So 

[0 0 5 0] SDFT^43lt JbEMffl^fi*!^— ^ 
^iSDFT^3lLX, LPCa^^yfSSSrWt, 
^ r^>L PCWt 0 ^^5:lMSS4 4 tCi^^o r 
^i:^, LPCWtVf^f^tli, JbEtV 

^aS?7-f 3 4 \CXM£}£hft L PCWt^f-^l 
©f*— ^Sc©M/NffiFtC3fc5o 
[0 0 5 1 ] fi«B*«l54 4(i, llSLPCWt^f 

S^SrBS^c ^^rflX^^D^v^^S^--^-^ y 

/JOSfelU, Ijijj^Sl^fiLPCWtVfii 
[CbX, f y^-&jS;7-Y/V^ 4 5 tCi^^o 
[0 0 5 2] t 0 j/^^^;7^ 4 5f±, t°;y^A^^ 

^26 J; iI^^S±EtV ; ^7 :rv -^t^5ov^X, JbE 

50 L pcxv^y^asi^tf 
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[0 0 5 3 ] LPC^-f^4 6lt LPCA^tfS 
* 2 7 J: *9i£kft3±lBL PC^7^^lCloV^, 

^flr#©fijiin»»^Si-&dtv^U)aL pc^ff 

[0 0 5 4] 4*5, ffl#«^2 8tcaS&ft5*M# 

[0055] ±e«###flsss«xw-hiBft-§- 

«#flS««tt:*C *aa* ft**J*«#©-M*-H 7 XtfH 
stc^-To 17 it, ±Eff^^{^et-"CK^mM 

V^%7Fl-o H 7^*51^ l — Aift 5 1 6 

[0 0 5 6 ] H73«j<B8lcJ;fttf* iEfS-g-tf-tftSS 
*t> i . 5 v^Sr^rLrv^sr i 

[0 0 5 7 ] J£A±, **K^«SfS-S-a#^*4teXU c « 

[0 0 5 8]«ift A*fS#«riE**»-r5*ifek b 
It * < , ffi tC^'J *. If ffift 3 f - of >&ffli:\C <fc 6 x*«fe 
[0 0 5 9 ] f*-^*S:8»rS3E»v-hfc U 
ffiS^fflSrSrsriASnriB-CfcSo Sot, M/Nds 

[0 0 6 0 ] Sfc, JbBfS*«#fb»«^AAr5itt* 
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